Development of selective bisubstrate-based inhibitors against protein kinase C (PKC) isozymes by using dynamic peptide microarrays.
Kinase inhibitors are increasingly important in drug development. Because the majority of current inhibitors target the conserved ATP-binding site, selectivity might become an important issue. This could be particularly problematic for the potential drug target protein kinase C (PKC), of which twelve isoforms with high homology exist in humans. A strategy to increase selectivity is to prepare bisubstrate-based inhibitors that target the more selective peptide-binding site in addition to the ATP-binding site. In this paper a generally applicable, rapid methodology is presented to discover such bisubstrate-based leads. Dynamic peptide microarrays were used to find peptide-binding site inhibitors. These were linked with chemoselective click chemistry to an ATP-binding site inhibitor, and this led to novel bisubstrate structures. The peptide microarrays were used to evaluate the resulting inhibitors. Thus, novel bisubstrate-based inhibitors were obtained that were both more potent and selective compared to their constituent parts. The most promising inhibitor has nanomolar affinity and selectivity towards PKCtheta amongst three isozymes.